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ABSTRACT 

This nemo describes the version of DDT used as thE command level of the A.I. 
Laboratory Time Sharing System (ITS). Besides the usual program control, 
examination* and modification features> this BDT provides many special utility 
commands. It also has the oapabilitiy to control several programs for a user 
and to a single instruction continue mode and interrupt on read or write 
reference to a given memory location. This memo was preoared with the assis¬ 
tance of Donald £* tastlake and many others. 
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I nt roductf on 


A. dDT., standing for Dynamic Debugging Technique, was origin-ally 
developed for Che FDP computers made by Digital Equipment Corporat ion, 
In ITS, DDT has been expanded to assume the role of a monitor, 
interpreting commands for logging in and out, loading programs, sanding 
messages to other users, and many other monlto retype operationSi The 
top-level DDT loaded automat E cal T y Is known as a "HACTRm 11 * This Is easy 
to remember because HACK means job, and "TAN" suggests "transfer"; 
HACIftM transfers between hacks. Although this mnemonic exists for the 
word "HACTRM 11 , It Is not the origin of It* The correct pronunciation Is 
"hack^tren". 


El, Main uses of DDT 

1,3 Creating, transferrins between, end killing Jobs 
2,J Loading and running programs 
3*} Controlling programs 

Ca,> Memory location examination and modifEeatlon 
fb.) Controlled execution and error condition reports 

C» Two types of commands 

1*) "E-IonI tor" format commands 

(a.) always begin with a colon 

(tO end with space, altmode, or carriage return 
(c.) usually have a syuonomous ’'DDT" Format command 
(d T ) are allowed to consist of only a file name 

2,J '’DDT 1 ' format commands 

CaJ a single character preceded by 0, 1 , or 2 altmodes 
£bi) may have a prefix set of arguments (before command? 

(c,) may have an Infix argument (between altmode and command} 
(d-> may have suffix, arguments (after Itself) 
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U t When DDT Is loaded 

A. user types control-! on a free: console 

EJ„ ITS loads a copy of DDT for the user, known as the user* 5 HACTKN 
C- DDT begins by executing some Initial operations 

1*5 types ITS and DDT version numbers currently fn use 
2.5 types how many users are on the system and other useful 
Information (e.g, parity error reports) 

3*5 types out the message of the day which Is the contents of a 
file named SYSTEM MAIL on the SYS device 

R.5 The Information typed by DDT when lc Is loaded may be obtained 
again at any time by use of the :SSTATU and jVERSIQ commands* 

D* DDT will be automat 3 cal 1y reloaded if a fatal error Is 
encountered in Sts execution* 
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III* System Monitor commands 

Some monitor commands never taka arguments, Commands of this type 
will be executed by DDT as soon as you type the -command followed by a 
space or a carriage return* Another type of monitor command always 
takes an argument. This type must be separated from its argument by a 
space or carriage return* After the argument or arguments have been 
typed, you signal to DDT that you are through typing by typing a 
terminating carriage return, except that a space will suffice for 
termination if the argument list for the particular command Is always 
exactly one word. The third type of monitor command is one which may 
optionally take an argument or arguments. This type has the same Input 
format as the last type when Fssued with arguments* However when giving 
this type with no arguments to DDT ydu must end it with a carriage 
return* if the Commatid takes file name Information as arguments and you 
want to issue the command with no arguments, you must type two carriage 
returns, one to separate the comm and f rom Its a rgum ents and another to 
tell DDT that no arguments will follow. If DDT fs given an 
unrecognisable command,, it tries to find a system program with the name 
given as the command. If found, DDT loads and starts It running. 
Actually If you type : CQMMND and tCO-MMND Is not a recognized commend, 
DDT acts as though you typed COMMND|K* Therefore if you want tP load 
and start the system program called TECQ, you can do It by typing tTECO. 


A 


:? and :?1 


causes DDT to type a list e1v r n E a brief description of 
nwst type commands. 

2*3 :? ? causes DDT to list every monitor command,, the Internal 

address within DOT that Is the beginning of that command's internal 
code, and usually a description of the commend. 

B* :LOG IK 


1*3 synonomous to the JU command 

2*3 takes one argument consisting of i to 6 si Kbit characters 

3.3 PDT sets its UNAME to the given argument 

4.3 system attempts to log user in with given argument, and if 
successfuls 

(a*) sets UNAME (user name3 to the argument 
(b*) sets SNAME (.system name) to the argument 

(c,3 The UNAME may not be changed by the user except by logging 
out and logging In again 

(d,3 The SHAME may be changed with various commands during the 
Console session 

. types 1 I NIT* 1 If a file *DDT, ((NIT) exists cm, the disk 

rn ’uiiaae 1 "; file directory 

(f*> types contents of the file "uname" KAIL from the COM 
dev ice if ft eslets 

(s*3 deletes file "jtiane" OMAI L from the COM device If it 

exists 

(h*3 renames 'Wane" MAIL to ri uname M DMA I L oh the COM device 

(3.) executes contents of *DpT, (S N FT) as DDT commands If it 

exists 

5. ) will fall for any of the following reasons: 

(a.) someone else Is already Togged In with specified argument 
(h*) J LO GIH command given at a console that Fs already logged 
1 n 

(c*) Illegal character in argument 

6. ) examples of logging In: sLDGlN FGQ or TOD$U, the first 

requiring a carrlage-return or space terminating Ft to have effect 

7. ) the :LOG 1H command may be used on an already logged In console 
to examine the core image of another user's Job 

(a.) suppose you are logged In as anything except FDD 

Ch K ) suppose someone else Is logged fn as FQO and owns a job 


named JCS1 

(c.> you type FD(Hu 

(d,) although you are not lugged Tn as F00, by now typing 
JO Bl$ J , you win be able to- examine the core Image of J0B1, because 
'FtiOSU* caused DDT tn set Its Internal UNAi-lE to FOO, 

C. :LOGOUT 

1. ) synonomous to the 5£U command 

2. ) causes system to attempt to log out the user 

5, > takes no arguments 

4.) the file <f uname rl OMAIL on the COJi device Is deleted If Et 

exists 

£,) entire procedure tree Is expunged, from system, thus togging 
out the user 

6, ) The console Is now ’'free 11 , and a message to that effect is 
typed thereon by the system 

7-> examples of logging out: :LOGOUT followed by a space, or $$U 

3. > The ;LOGOUT command may also be given at a console which has a 
HACTRN associated with It, hut Is not togged In 

9.) It will fail if the funning DDT Is not top level, in which 
case the Inferior DDT responds with 1 NOT TOP LEVEL, CAN 1 ! LOG OUT 1 * 

D, :JOB 

1. > synongmous to the $J command 

2. } ThEs command Is the basic DDT Job control command, DDT will 
allow up to 8 jobs to be In existence simultaneously. Only one is the 
current job at any one time. The iJOB command controls which job 3s the 
current Job, and creates new jobs. The current job may belong to 
another user, in which case you may onEy examine It, 

3,1 When typed with no argument 

Ca.) If no jobs have been created, no action Es taken by DDT 
(b.1 ff only one job exists, EDT types the name of that job 
followed by SJ, and it remains the current job 


(c*> if more than one job exUtS, DOT causes a job other than 
the current job to become the current job 

id.) In either of the last two condition, if the new present 
job [fi not really a job, but only a read-only core image of one, DOT 
types 

te.) created jobs are remembered by DDT such that repetitive $J 
commands with no argument will cause every job to become the current one 
once before repeating 

4. ) with one argument of 1-E SQ.U0ZE characters 

fa*) if a job exists wIth the given argument, that job becomes 
the current job 

fb.J If no job exists with the given argument^ DDT tries to 
create one with the given argument as Its name. If DDT f 5 "uneme" has 
been changed with the $U command and a job with the given argument Is 
the name of a Job owned by the user logged In as that "unane", DDT types 
after the r l’ and the created Job allows location examination of 
that other user’s job. If the “unane" of DD7 had been changed, but the 
given argument Is not the name of any job under the "uname", DDT changes 
its “unarm” back to that of what you logged in ns, Then DPT types 
l, uname H $U i and tries again as though the "uname" in DDT was never 
changed, newly created jobs have 2QODCJ3) words of zeroed core. 

<c*> 3f a job with given argument as Its name was disowned. It 
is reowned 

5. ) examples of job selections; :JQ& FQO or F0Q$J with a space 
after the first example 

If a new job Is requested, but top. many jobs already exist, 
the command has no effect, and DDT types TMJ7 sign!fling £ jobs already 
exist. 

7,} the job name HACTFiN is special and will allow examination of 
one's own HACTFIN but modification of locations therein Is not permitted 

£ *) the special job name SYS allows examination of any absolute 
location In the system. 

9.) th# Job name PDP& or PDP1Q Allow; access to all of the core in 
the PDP-G 


E * s LI STJ 

1,) synonomous to the 53V command 

£*) causes DDT to type a list of all the jobs [t knows about 

1,) TTVE^rv element of the list Is typed on one line and has the 


foilQHT he Information In the given order; 

C,a*) the JHAME of the job 
CtO status code for the job 

11*1 '‘minus sign* 1 for a job just created 
{I,) F R‘ for a running job 

(3*) ’P‘ for a Job which may be proceeded from some 

Interrupt such as control-! or execution of a ,VAkLiE 

14*) n'ts’ for a job that has been Interrupted at the nth 

breakpoint 

Ct*> the Job index which Is a unique number assigned to the job 
by the system at creation time 

4*) an asterisk Is printed before the current Job entry |n the job 

1 1st 

5 . ) If any one of the jobs Is only □ read-only core Image of 
another job, the "uname tl to whom it be lories _w[H appear -In the list 
before the "jnane" 

6. ) example; The command iLISTJ could yield; 

T P 25 
- J IE 27 


F. {LOAD 

1,) synonemous to the SL command 

2*} used to load a binary file Into the current job with its 
symbols 

Ca*) first core is *?roed 

Cb*) the old symbols are erased 

te*) any breakpoints hill remain 

3.} uses three arguments to determine what to load from where, 
however any of the arguments may be ommTtted while typing the command 
(a*> filename 

Il+) one or two words separated by a space designating file 

to be loaded 

(2*) if the current device Is DSK, one of the file names may 
be the 1 <, ’ or A > 1 signs In which case it Is not interpreted literally, 
but rather it stands for a numerical nane that =s the greatest or least 
in s grriL.jp, For example. If the files FOO 21, FOO 16, and FOO 34 exist 
ii> a directory, typing ;LQAP FDD > would cause FOO 34 to be loaded, and 


■LOAD FDD < would mean load FOD 16. 

( 5. } If Che two word file name Is cmmitted from the command, 
the same file as in the last ;I_QAD or :DUMP Es used* If no command has 
been given to load or dump a file this terminal session yet, the assumed 
name Is D £fN* if only one of the two file Hamas [s supplied, DDT 
replaces the first of the two assumed names with the Given one, 

{ Ei,} ff more than two file names are Supplied, the third Is 
Interpreted as a device and the fourth Es Interpreted as a system name, 

C b * J device code 

(1*5 desInnates from what device the file 1$ to be loaded 
(DSK, PTH, UT*v etc.) 

(2*1 If the device code Is omitted, the same device as was 
used in the last iLOAD or :DUMP is Used, or PSK Is used If none has been 
previously specified* 

(J*J Tlie device code is typed followed by a colon, unless 
the $L format Is used. In which case the device may also be typed as a 
prefix argument* For Instance, DSkSL, SL PSK;, and :LOAD D5K: all say 
to- load a file from the disk, A numher may also precede the command 
meaning the microtape drive with that number, for Instance 1 3$L 1 means 
to load a file from mlcrotape drive *5* 

£c,} system name, known as "’sname" 


(1*5 This argument Ts initially set to tbe name the user 
logged in as* It can be changed by many commands Including :L0AD* When 
used by the system to load a file from a directory device such as the 
disk, the ’'sname*" designates from who's directory the file Is to be 
sought * 

(2*5 This argument must be followed immediately by a seroE- 

col on. 

(5*5 Sped fling the "sname" in a tLOAD or $L command 
universally changes the "snamo"* That Ts, subsequent commands for 
directory listings, file deletions, file dumps and loads, etc* may 
easily be affecting Another user’s files than your own, so caution must 
be exercised, 

4*} examples of :LCAD commandst 

fad : LOAD D$K:HURjTICTAC SIN 
tb.5 SYSSL TS TEDO 

fc,) i LOAD TS TECD DSK:SYS; (this Es the same as the last 

exarnp 1 e} 

(d.J $L CHESS > 

Ce.) DSKU SYS; KACTftM 

5.) after typfng ; LQAP followed by a space or $L, DDT will type a 
space automatically to separate the command from any arguments chat 
might follow 

G, l typing e load command from an unlogged - In console will have no 
effect and produce the response from DDT, 'LODI 17?’ 


7.) If DDT falls to find the fils it is looking for,, ft will type: 

•FILE WOT FOUND nnnr, dev?' Yfhere nnnn is an address In DDT within the 

load routine, and "deV is the device that DDT tried to load the file 
f rom 

If the sLOAD command Ts issued with no current job, DDT types 
out T JDB? ' and no action Ts taken 

9*J If the current job Ts only looking at another job's core 
image, DDT vj 111 type 'JQ& NOT INFERIOR? 1 , if a :|_0AD command Is given. 

G, iSYMLOD or rSL 

1, } take arguments Tike iLDAD 

2, ) causes only the symbols for the specified file to be loaded 

Into the current job after any previously existing symbols are deleted. 

H, -DUMP and *PDUMP 

1*.) :DUMP Is synonomous to the $Y command 

2 .3 used to save a core Image of the current job 

5*) same format as :LOAD command 

b.J saves symbols 

5.3 if a core Image Is sPDUMPed instead of :DUHPed, any read-only 
pages will be recorded such that the next time the Image is loaded, the 
same pages wi13 be read-only, Also, if more than one copy of a :FDUMPed 
file is loaded, all read-only pages will be shared,. 

I, tKILL 

lil synonomous to the $|X, command. 

3.1 Takes no arguments 

3, ) Causes the current job tn be destroyed, arid all system 
rof n rpnfftS to it erased 


h .} ' If another job still exists after DDT kills the current one, 
DDT hill execute a iJOU command with no argument to minimize the time in 
which there is no current job 

5*) example; 

ta.) suppose you have two jobs A and B, wEth A the current job 
£i>,) now you type :KIIL followed by a space, and DDT win type 
B$J and B is now the current job, with job A having been killed 

(c.) you could have also typed $.|X, and produced the same 

result 

6 J typing the command :K1LL or % IK, when no jobs gxist causes 
the response 'JOB? 1 and no action Is taken 

7.S The dot is reouTred after ' $|X r to lessen the chances of 

you unintentionally Issuing the "job destroy" command* 

J. :LISTF 

1 H ') synonomous to the control ~F command 

2 *) used to obtain a file directory listing from the system 

3*J Takes an argument list like iLOAD, but only the device and 
"sneme" are used 

k + 5 the contrql-F form, of the command nay have no argument before 
it, a mlcrotap* drive number, or a device nome. Drive number Q Imp lies 
the disk. 

5*i either form of the command given without an argument will 
produce a directory of the current device and system name which wag 
previously set by another command pr are 0$K and +l uname" respectively, 
3f they have never been changed, 

6 . } if the system does not recognize the device or system name 
supplied, DDT responds with f ? 1 

7, } if the device Is a pon^directory device such as PT R or LPT, 
]t r s directory [s the string 1 NO II* DI RECTORY DEVI Co f 

3,) examples of directory requests! ;LISTF DSK;, UT41F, sLISTF 


'■ PG; t 3 [F 

K, ;PR f HT 

X.) causes DDT to list the contents of the specified file on the 
ecmso1e 

2.1 Takes arguments In the same format as :LQAD, DDT remembers 
the file last fPRINTed and prints that one if no argument Is supplied to 
the :PR I NT. 1 nit Telly, the tPRINT device Fs COM 

3.1 If the system fails to find the desired file. Ft types the 
seme error message as Ft would for a :LOAD command, 

li, 1 examples of listing commands; : PR I NT COM: TTY MEMO, : PRINT, 
;PR I NT RUG;HACK ? 

% 

U :DELETE 

1. J synononvous to the control-0 command 

2 . ) used to delete files 

3. J takes arguments like [LOAD, and! the control-0 form may be 
preceded by a device Just as H may* 

4.1 examples of file deletion commands 

(a.l ;DELETE PRIMES < ftfi; 

Fb.) UT310 TEST 46 
{c*) |0 

6 *) Typing jO or iDELETE with no arguments will cause DDT to 
attempt to delete the last file sPftlNTed or rDELETEd, If no other 
intervening file commands have been issued, 

v M, iLlHK 

1.3 synonomous to the S IF command 

2. J takes two arguments, each a file specification as with ; LOAD 

3. ) causes DDT to link the first fie specFfled to the second 


fci-3 If a first ft name Is linked to a second name^ any future 
reference to read the first name Fs Interpreted by the system as a 
reference to the second, 

5*) example of a link; Suppose you normally are loaded In as FGQ 
and frequently reference a program on the SYS dev Fee called T5 MU$COM* 
yy typing : LI Ilk FUQ;U BIN SYS:T£ MU3COM, any future references for 
read 1ng a file on your directory called U SIN will actually be 
interpreted as a reference to £YS:T$ MUSCQM* 

H, ; F LA P 

1, ) Synemomous to the $$|F command 

2. ) used to remind and unload a microtape from the system 

3,1 takas an argument designating which drive should be unloaded 

Ca,3 $5 IF takas a prefix number 
tb*> :fLAP takes a suffix argument 

4.) examples; 

£a*3 ;FLAP 5 
Cb* 3 3$$1F 

O. iPFiGM 

1,3 used to gat tbe name of the selected relocatable subprogram 

2*3 takes no arguments 

3*3 causes DDT to type out the selected program name or '"GLOBAL 11 T 
If the program ts not relocatable or If a particular subprogram has not 
yet been selected 

P. JLISTP 

1*3 used to get a list of relocatable subprograms that have been 
loaded Into the current job 

2*3 every element of the Hst contains two demerits itself; 

{ a ♦) the program name 'which Fs l^fi S I X B IT characters 


(b+) an octal full-word numb e r whose right half f £ the starting 
address of the program and whose left ha I f Is the highest address in 
that program 

Q* JMAIL 

1,1 used to prefix a user's mall file (user MAIL! with a message. 
This file Is the one tyned out on a user t s console upon logging In. 

2, } takes one argument, the "uname jr to whom you want to mail the 
message, followed by the message which most he terminated by a control- 

cl 

5,) What Es actually added to the nail file is the following ]n 

the glven orderj 

ta. ) the sender r s "unamo" 

Cb*} the date 

Cc.) the time on a 24 hour basis 
Cd.) the message 

4,) example: 

(a.) suppose you are logged In as HUR 

Ch.l imagine today is June 15, 1371 and is half-past nine In 
the morning 

(c.) suppose you type :MA(L FG Hi, PH HI followed by a 

control*^ 

(d*) the file PG MAIL on the COM device will now be prefixed 

with: 

HUR DG/15/71 33:30:1*4 HI, PHIL! 

R k :£EKD 

1*3 used to send a message directly to a console 

2*1 If the Above example were executed with :SEN0 Instead of 
;MAlL, what would have been prefixed to the mall file Is sent djrectty 
to the console on which the person logged in with the givers argument is* 
If that person Is not logged In anywhere, then Immediately following the 

•s. 

1 sSEND PQ 1 f DqT types 1 (MAIL) f and the message follows the same course 
as :Mli would hove given it 

3, } example of sending o message: 


( fll ) suppose you type 1 :SEND R ARE YOU UtHHlKG?lC 
(b.) assume you are logged in as HUR 

ic*) if someone is logged tn as Ft and depending on the dace and 
time the following could appear on R’$ consoler 'MESSAGE FROM HUR 
HACTRM 10:13t05 ARE YOU WINNING? 1 

$, t GAG 

J,> used to control receipt of messages sent with :SEtJD 

2,) takes a numerical argument which Is bit decoded as follows 
iw3th the low order bit 

(a.) a 5 1 refers to other user's Inferiors 

(b,) 4 2. refers to other user’s HACTRNs 

(c*) 43 refers to your own inferiors 

■Cd*3 #t refers to your own HACTRft 

3.3 If a bit Is a one, messages are allowed to come through from 
the sender that bit corresponds to, and If It Is a zero, messages are 
barfed from being received 

A * 3 The initial mode for ; GAG is 17 

5*3 examples of gagging: 

Ca,) :GAG 17 will allow messages to be received from anywhere 
Cb.3 iGAG Ik will not allow reception from anyone except 

you rse 1 f 

T * :DJ$0UN 

1 *? synonomous to the $$3K command 

2.3 used to disown the current job,. letting It sit in core 
unattached to any HACTRN 

3*3 a disowned job may be reowned by the ;J0B command 

4 *} DDT simulates the $J command wlth no arguments following the 
execution of a iDiSOUW 

5 .) this coirmand never takes any arguments because the job being 
disowned Is always the current one 

U. JXF5U 


1,) takes an argument list like :LOAD and executes the specified 


file as DDT conruardi 

2*1 DDT stops reading the file when It encounters a control -C or 
control-^ (ASCII values 5 and t) respectively) 

3 * ) example: iSfFILE DDT DOTH IS 

V. iBUG 

1*) used to report bugs In ITS or any other system program 

2*3 takes no argument, only a space followed by the message, 
followed by a ccntrol-C* 

3J :EHJG M * * * message * * ." | C Es synonomous to jMAIL SY$ 

'\ * . message , , ,"| C 

Ej T ) example of a gripe: 1 : BUG IN TECQ, ONE OUGHT TO BE ABIE TO 
TYPE A QUEST!OH MARK AFTER TECD FAILS TO FIND A FILE. TECG SHOULD THEN 
SAY WHAT FILE IT WAS LOOKING FOR AND COULDN'T FIND. SC 

W. ;$LEEP 

!♦) causes DDT to sleep for awhile 

2, ) takes a numerical argument designating the number of 

thirtieths of a second DDT should sleep 

3, ) During the time DDT Is asleep* no commands except control 
will be recogn tied. ControJ-G will cause OUT to wake up prematurely* 

X* :S£TATU 

1*}* causes DDT to type out the following information about the 
system: 

(a.) ’ITS OF t NO DEBUGGED!', If this be the case, 

Cb*l 'ITS GOING DOWN In ’ followed by hours, minutes, and 

seconds until system death, Ef ITS Is set to go down. 

(e.J Also, If IT'S Is set to go down* DDT prints on the TTY the 

contents of the file called DOWN HAIL from the SYS device, if It exists. 

C.d.1 1 USERS = 1 followed by the decimal number nf users on 

the system* 


{e,3 "MEM ERRS' n'/HQUR" ff there are any* 

2 .J takes no arguments 

Y* :ERR 

1 . ) takes no arguments 

2. J This command causes DDT to use $Q as an I/O channel .STATUS¬ 
ES r d and type out the contents of the ERR device. 

3. ) Example! Suppose the current job- Just Interrupted because of 
on 1/0 channel error on channel 3. To find why the I/O error occured, 
type the following: 1 * 105+3/ 11 * DDT will type the ,STATUS of channel 3* 
Ko>v type :ERR {followed by a space 3, and DDT will open the : ERR device 
and probably tell you why the error occured, 

Z. iVERS 10 

1.3 causes DDT to type version numbers of STS and DDT currently 
rutin ing 

2.3 fakes no arguments 

3*) This command Is useful co help associate particular bugs In 
U& and DDT with particular versions, 

AA, tlTALLP 

1.3 causes DDT to begin outputting to another device as well as 
the teletype, 

2*> takes an argument list in the same format as njiOAD 

3.3 The Initial current data for the jWALLP command Is such that 
If the :U'ALLP Is Issued without an argument list, it is synonomous to 
;UAUP LPT;1 jALL PAPER 

L,) typing control-L closes the file onto which DDT is writing 
because of a : 1' A L L P command 

5 * 1 Remonbflr that until you type control"E following a :UALLP to 
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ehe line printer, no other user nay use the line printer 

EB* 1$ coVoji-al inode 

1. ) Tit is conn and Is used to enter comment 5 

2. ) DDT will ignore everyth! n s typed between the * ^ ’ S nd the next 
at tnsQde, 

Example of a comment: 

1 :$THJ5 l£ A COMMENTt f 


[V, MonTtor commands do ins DM type functions 


A, : V 
1*J 
2 ,) 
l.i 

B. ;vk 

1. ) same as :V except It a]so causes DDT to type a carriage return 
and linefeed to Indicate Et Is alive, 

2. ) The K stands for "kerchl nk fl 

C* :START Q r ;GQ 

1 ,) may take one argument 

2*5 causes DDT to start the current job at the specified location 
1*5 -with no argument, causes DDT to start at the assembled or 
dumped starting address* 

P, :GZP This ts the same as :G0 or :START except that the teletype 
is not given back to the job, allowing subsequent DDT commands during 
job execution* This allows for running several jobs "slmultaneously M * 

£* sCQNTJfl 

1*5 takes no arguments 

2*5 synonoroous to the "sP 1 command (without an argument! 

3*5 causes DDT to resume execution of the current job after an 
Interrupt (such as you having typed control -Z) 


synonomoos to the control-V command 

turns DDT typeout back on, if It was turned off with eontrol-W 
takes no arguments 
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F. :PtiQCED 

I*) syncmomous to the control-P command 

2*1 5-stne as :CONTIN except the teletype is not given back to 
running job 

G» :VP is the same as :V followed |>y ;CONTIM 

H* :SL1ST 

1.1 takes ho arguments 

2.1 causes DDT to 13 sc the symbols of the current job. 


the 


V, DOT Expressions are composed ofs 


A, Numbers 

1 +) Any continuous string, of characters Including: 
ta . j digits 

Cb.J an opt tons I decimal point inn-lying base ten 
(e+3 An l E‘ for standard exponent format Input 

2-3 are Interpreted as Integers unless a decimal point is followed. 

by digits* In which case the number Is taken to be floating decirnal 

3,> Examples of OPT numbers: 

U.l 3 
(b.J Q + b 
(c,> ”7.9 
Ed,) 5.6E7 

£ ymbo 1 5 

1-3 a string of characters including only letters* digits, period* 

percent sign * dollar sign, or an altmode. 

ta*3 If a period Is in the symbol* some other constituents must 
exist, and at least one of them must be a non-digit 
{b - J A symbol may not be all digits 

2+3 must be defined In Order to be used in ah expression* one of 

the fo] lowi ng; 

<3,) opcode such as JRST or CIRC 

Eb+> user-deftned symbol such as FCH? or LUP 

(£+) DDT special symbol such as 5 Q 

lid,) 1 '* which causes DDT to inclusively "or ,F a 20 Into the 
left half of the expression being typed ln+ 

3.) Examples of symbols: 

Ce+J 07 
(b+3 PR icon 
Ce+3 f\3% 

C. Defined operators which are: 

1+3 -one or two characters usually taking a prefix and suffix 


argument 
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2 , ) not a command 

jj examples of sewna operators: 

(a+J * (integer multiply) 

(b.) * (exclusive OR) 

(C.i $1 (floutlh£ divide) 

D, One of three kinds of character strings: 

l a ) ASCII string, which Is followed by an altmode and preceded by 
T$n nl inhere ' $ r Is altmode and 1 n f Is a number and 1,11 ' is a double 
quotes To enter control letters withTn the string that normally cause 
special DOT functions, type an uparrow ’| * followed by the character to 
be "control 1ed"* To enter an altmode or uparr&w In the ASCII string, 
precede It with a control-0- Example of an ASCII string that could be 
typed within a 037 expression: ’$53"FOGEYS 1 

2*) StXBtT string, which Is entered tn the same format as an ASCII 
string, except that 11 * Is used in place of 1 "'* Example of a SlXBIT 
string: 'JZ’Eli** 

3, } SQUQZE string, which consists of 6 or 1 ess SqUOZE characters 
preceded by ’^nG* and terminated with the first npn-SQUQZE character 
following the ^nfl 1 . This non-SQUOZE character Is not taken as part of 
the SQUOZE Input format, but acts as Itself, To illustrate all of this, 
suppose we went DDT co tell us the numerical value of the SQtlOZE string 
1 BARf 1 , Lie type to DDTi " $DABARF : * 1 and ODT types out 11301666000, 
Note that although the , = l ended the SQUOZE string,, it also served the 
normal function of the , = f command- The 1 nT In ’jnft 1 Is left-shifted 32 
bits to the left and ANDed with 7ACG0D, and becomes the contents of the 
k code bits In the SQUOZE word. 


VI 


"equina" and "space", the field separatees 


lilt 

J■ 


A. Let a field denote any DDT expression not containing any spaces 
or commas, and let F stand for any field* In DDT, a string of fields 
separated by spaces or/and commas are interpreted tn n similar way that 
MIDAS Interprets them* More specifically, a few standard typeln formats 
exist Tn EJDT; 

1*3 F,, 

ia.3 causes F to he shifted IS bits to the left and added to 

whatever comes after the 1 ,, " * Any fields occur Eng after the will 

be "ended" with 777777 and added Into the expression, 

lb.) most often used for half-word typein, such as the 

followings 3,, 4 evaluates to 3011000 4 

{c*3 other examples of F,, formats 

(1,) 3,,G,,I evaluates to 3CD0Q07 

T2*3 3, ,€1,1 Is synonomous to the lest example 

2,) F F, 

(a,) causes the second field to be 1 efts-hl f ted 27 bits, "anded" 
with 17, and added to the first field* Any subsequent fields in the 

expression wilt be "ended" yjfth 777777 and added on, 

0>i> most often used En standard fpmat Instruction typein. 
PUSHJ IA evaluates to 2GD1AOOOOOD4 
(c,3 other examples; 

(l.j L 2,7 evaluates to 1QQQ0QD13 

(2.) 1 2,3,,4 5 evaluates to iDOOO&Ol? 

3*> F, 

La*3 causes the field to be "anded" with 17 and put En the AC 
"field" of the word, except when other fields follow In the same 
expression In which case It is not a standard form 

Lb. 3 mainly used to enter a number In the AC "field" of a word, 
for instance 3, evaluates to lAODChQOOO 

3, Any other formats are dealt with in a common way. That Is, a 
string of fields separated by spaces, and commas -are evaluated En the 
seme way. The first field is taken as a 3G bit quantity and each of the 
rest are added in after having heen "anded" with 717 777, with carrying 
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suppressed after the half-word point* The tnos t comon unstandard format 
Is F F such as JRST 5 which evaluates to Z5400OOODOO3. Other examples: 
li) 3,^ which equal 5 7 
2 ,} 4,5,,6 which equals 17 
3.5 AOS^dRST whTch equals AOS 
4.) 2,5 5,,! which equals 13 


V| ( + 5DT Operators 


A, plus $i gn ' + ' 

1*) infix operator 
2*) Cakes two arguments 

ta+3 any legal DDT expressions 

{b+3 treats its arguments as signed 36^blt integers 

5.3 adds the two arguments 

4, } ommittinjj the first argument Inplies 0. 

8, minus sign ’-> f 

1+3 Infix operator taking arguments t T ke the plus sign 
2+3 subtracts second argument from the first 

5. ) ommltting the first argument causes that argument to be G* 
allowing fur the unary minus function 

C+ as ter 3 sk 1 * 1 

1,) Infix ope rater 1Ike plus and minus 

2.3 multiplys Its arguments as integers 
3*3 omitting the first argument Implies 1. 

D* exclamation pc tut 1 i 1 

1+3 divides Its first signed Integer argument by the second, 
returning an Integer quotient*- and the remainder Is discarded., 

2,1 Omitting the first argument Implies 1+ 

E. a single a]tmode followed by either;plus* minus* asterisk* 
exclamation $+ $- SI 


1.) The alt-mode Tn front of either of the above four operators 

causes the operator to treat tts left and right operands as floating 

point numbers. They all return a floating point result 

2*3 examples; 

(a*3 l.Q$!3.Q evaluates to 0*33333333 
{b*> 1234.5&75S! *45 evaluates to 555*55555 
1c*3 1*345+2*5 evaluates to 5,24011000 

3*3 Omitting the first operand for ’$+' and T $-' implles 0* 

4.3 Omitting the first operand for ’$** f and 1 S1' Implies 1,0* 

This allots for using * $! * with only e right operand to get the 

reciprocal. Example; ’JS3.0 1 Is 0.333333 .,* 

F* sharp sign '+ 1 

1.3 infix operator 

2.3 exclusive ors its two operands as 3G bi t quantities [add 
without carry3 

3*3 example; 3*5 evaluates to 6 

4*) Omitting the first operand Implies -I* thus complimenting the 
second argument * 

G. ampersand *& l 

1.3 Infix operator 

2.3 logically ands Its two 36 bit arguments 

3*3 example: 3&5 evaluates to L 

4 .) Omitting the first argument Implies -1, causing the unary 1 
function to be a no~op; that is It does nothing, 

K, parenthesis r ( 1 and 1 J r 

1*3 take on infix expression as an argument 

2.3 The expression within the parenthesis Is swapped. Then,, after 
nnT receives the entire expression, the volufi gotten from swapping v.-hat 
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1 ivas tn the parenthesis is added on, unless an arithmetic operator 
iitimed i atel y preceded the open parenthesis In which case instead of 
adding at the end, the specified operation is performed* 

3. J mainly used to enter quantities in the index field of an 
instruction 

4 „} examples; 

ta,) 3(4) evaluates to 4D00003 
(b*j ((4)) evaluates to 4 
tc.> JRSTC51 evaluates to 254005000000 
(d.> 3*({50) evaluates to 17 

J* altmnde backarrow 

1. ) infix operator 

2. ) left shift operator 

3^) returns the value of its left argument logically shifted the 
renumber of places specified by its right argument 

4. ) examples; 

Ca.J 1$_2 evaluates to 4 
£b*> LuS_-2 evaluates to 3 

5. ) -Omitting the first argument implies -1* 

J* altmpda altmode backerro^ f S$„' 

1. ) Infix operator 

2. ) floating scale operator 

3. ) treats Its left argument as a decimal floating number and! 
multiplies it hy 2|N ^here N is the Integer argument on the right 

4. ) examples: 

(a.J 6.C S$„3 evaluates to 4 E h c 
Cb.) 3*4£$_7 evaluates to 4 35 P 2 
(c + ) 435,2$$_-7 evaluates to 3.4 

v 5.) Omitting the first argument implies -1*0* 
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VIM* Priority of Operators 


A. There Is a priority order for operations In DOT. For '** to have 
a higher priority than ' + 1 for example, means that ’* T Has a higher 
binding power than 1 + * » That Is, uhsther you type 3*4 + 2 or 2*3+1*, DDT 
stili does the mu 1 1 1 piicat Eon first and gets the answer 16, The 
priority order from highest to lowest is as follows* 

1*) and f S_' and MS* 1 

2, ) '+' , 1 I', and '$1' 

3. ) '*', <$+% and 

3, Changing the priority 

1*> in HOT, the mathematical grouping symbols are l < 1 and *>' 

£+) VJ hen surrounding an expression they cause the included 

expression to be evaluated before DDT even looks at 'what is outside the 

angle brackets 

3 , )> example: 3 +[j+ 5 evaluates to 27 but <3+4>*5 evaluates to 43 

C. A string of operators of the same priority level In DDT causes 

them to be evaluated from left to right, Example: 3&4f5 is synonomeua 

to <3&4>*5 
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IX. Arguments far "DDT " 1 Format commands 


A. Prefix arguments are used from left to right,, so excesses on the 
right will be ignored* 

U, Infix arguments wMI be ignored If unnecessarily supplied* For 
example* typing 5$3Q causes the permanent radix for type-out to be 
octal, end the 3 Es Ignored* tnflx arguments more complex than single 
numbers must be enclosed En angle brockets* For instance, to type the 4 
3n S4R by expressing 4 as I+l+l+l, you must type 5<1+1+1+1>R. More 
Speci fEcgll.y said, an altmode f n) 1 owed by an expression In angle 
bracket* Is Interpreted by DDT to be an altmode followed by the 
numerical value of the expression* For example $<JfiST> typed to DDT I* 
like typing 5254000000000. 

C* al tmode comma and altmode space '5, 1 1 $ ' 

1, } 1 £,' end T $ 1 separate arguments En multiple argument type-In* 

2, ) example; Typing 5-$_24*2S_I causes DDT to evaluate the two 

expressions |I 3$_2 I and as two prefix arguments, 

D* Most command* take expressfonal arguments. The exception to this 
rule Is GQinnands that take an undefined symbol as an argument (probably 
one to be defined). 


X* Dt)T express ton type-'out 


A. Modes In DDT for type-out of expres& f ons 

1 *) symbo 1 1 c mode 

(a. J absolute i DDT types out symbolic opcodes only e£ h TLNE. 

{b„? relative: DDT types out symbols -when convenient eg. TllNE 
C, y?0 I NT At I NDEX) 

2,) constant modes DDT types out a single Integer tn the current 
radix with a decimal polht if the current radix Is ten* 

■ 3 .) flouting point mode: DOT types out floating decimal numbers 
preceded by a tf they ere not normalized. Examples: #1,0 3.14E+2& 

4, } half-word: DDT types OLt two 13 bit Quantities separated by 
1 , f 1 „ Relative and absolute apply in this mode, too, examples: 
100,,255 or G0, f VARCQM+5 

5, ) byte mode: DDT types out the expression in bytes of any 
desired size 

6, ) ASCII mode: DDT types Sl"$tr1n£5 inhere "string" is the ASCII 
representatFon of the expression 

7*) Si KBIT mode: DDT types Si 1 string? where “string" Is the 
53XB1T representation of the expression 

E,1 SQUQZE mode: DDT types Snistring? where "string” is the 
SQUOtE for the expression and "n" is the number represented by the 4 
most significant bits In the word 

b. Expression typeout commands 

Q.3 causes the last express!on typed by you or DDT to be 

retyped Symbolically 

1.} ,=r causes lest expression typed by you or DDT to bo typed out 


]» the current radsx 

2. ) '$=* causes the last express1 on typed by you or DDT to be 
retyped In float I nt point mode 

3*i 1 $$ “ f takes up to three expressions as arguments and causes 

them to be typed out in (lie mode they were typed tn. tramples 
produces; 

<3> 

<k> 

< 5 > 

4*> ttl (single quoted causes the last expression to be typed out 
In SIXSlT preceded by r §l M and followed by a dollar sijn t 

E.J- ■" 1 [double quote) causes the lest expression to be typed out 
In ASCII preceded by 1 S1 NI and followed by a dollar sign 

5.) r ; 1 causes the last expression typed by you or DOT to be typed 
out In semi-colon mode which Is initially floating point 

7*> altmode semi-colon 1 6; 1 causes the last expression typed by 
you or PDT to be typed out In semi-colon mode and also causes the 
current mode to be changed to semi-colon mode 

SO causes the same thing as but the permanent mode Is 

also changed to semi-colon mode 

C* The Commands for setting the type-out mode are all one character 
followed preceded by 1 or two altmodesi 

1.) one altmode set the current (temporary) and semi-colon mode 
2») two altmodes before the character does the same thing as with 
one altmode but also set the permanent mode and causes Glut to type a tab 

3. ) The meaningful node command characters are SARCHTF 11 f h 

Ca,J $£ and £SS change the mode to symbolic 
(b.) and SSA change it to absolute addressing mode 
(c.J SFl and S$R change It to relatlvE addressing mode 
td.) &nR and SSnR change the radix to n 
Ce.) $C and 55 C change the mode to constant typeout 


DDT Reference Manual pace 51 


(f»J S*i and $$|| change the mode to hatf-i^ord 

ig*) SnT snd $$itT set the inode In m>blcli expression :5 are typed 
out in bytes of sl£e n 

(h t ) $f and $*F set typeout to floating point mode 

(I.) S" and SS" set typeout to ASCII mode 

(j.) S r and E5 1 set typeout to SfXBIT node 

(k,) $fi and SSS set typeout to SQUdZE mode 


Ji, J Sea ides these standard mode setting conm-ands , 
radix setting commands are available; 


{a,. J $0 and 5$D sets the radix to ten 
ib.) $0 and $50 sets the radix to eight 


the following 


XI* Examining and Motif fling Memory with DLVt 


A* command 

I*> mainly used to zero core 

2.J takes up to three prefix arguments! 

(a*J first argument tells lowest location to be zeroed 
(b.J second tells highest location to be zeroed 
■£c*J third argument. If supplied, means set core to that 
express Ion rather than zero 

(d*J only one argument means zero core from that argument up 
(e.J no arguments means zero all core, except that pure and 
absolute pages are Ignored 

3*) Example: LISTS,UST+69*$,~I5$Z means set all memory between 
LIST and LIST+69. to ^1, Inclusive 

t*) DDT types carriage return and linefeed upon completion of 
executing £ S Z 

B* The usual way to cause DDT to modify the contents of a location 
Is to first give DDT one of many commands telling it to open e register* 
Only one location may be open at a time, but DDT remembers the locations 
opened In a point ring buffer, which may hold up to B register names* 
Locations fn the point ring buffer may be conveniently referred to and 
reopened by several DDT commands, without having to retype the name of 
the location. The currently open location Is the only one available for 
modificetIon. 

C* Special symbols that frequently change thefr value In DDT: 

1. ) Point ', 1 has the value of the most recently opened register 
that DDT rmembers., Sc .*3 represents the number 75 If the last location 
open was lOLl, 

2. ) al tmode^tl ’’S'T. 1 has the value of the last expression typed by 

r '”' Fannie, ff DDT just typed out the contents of lotatlor 


100, SQ Is equal to that contents, 

3.3 1 $nQ' where 1 n' has petal value -l<n<;ll stands for the nth 
previous value of SQ, $0Q, Es the same os SQ, $1Q Is the second to last 
thins DOT typed, ?2Q Is the third to last, ett, S$nQ may also he typed. 
In which case the value of the correspond Eng $nQ replaces the value of 
$ 3 * 

4.3 all tmode-gree ter than 1 $> + preceded by an argument has' the value 

of SQ. with the non*zero fields given In the argument replacing the 

corresponding fields in SO,, For instance Sf $Q is CA1E 4,5 , then G,S> 

is evaluated to GAIE E,5* This is mainly used to change only part of an 

Instruction without retyping the instruction. The fields Involved are 

any of the following: 

Ca. 1 opcode field, masked by 777Q&Q,,, 
tb.) accumulator field, masked by 17, 

(c,) Indirect bit, masked by 20,, 

Cd,) Index field, masked by <173 

(.ft.} effective address field, masked by Q,,-l 

5.J al tnvodc-po Ent 1 has the value of the program counter of the 
current job, 

D, To close the currently open location means to make it no longer 
aviitleble for modification. There are many DDT commands for closing the 
currently open location. Every one closes the location In exactly the 

seme way, with the differences between the commands being In what they 
do after closing the current location.' The contents of the current 
location opened may be changed only by you typing one of the register 
closing commands Immediately preceded by an expression. In other words 
just giving a closing command not preceded by an expression does not 
effect the contents of the lo-cetlOn being closed. DDT remembers, in a 
ring buffer, the last eight locations opened by all register open in 

.-Mob have a different effect o 


the . rTrig buffer as explained are several regEster opening commands 

tJiat easily cause locations In the * ring buffer to be reopened, 

E* Commands for memory exam!nattoo and modification 
1.) slash 

(a.) DOT opens the register named by the right IS bits of the 
last expression typed by OUT or the- user 

|b.) types out the contents of the location being opened 
(c.l Turns register contents typeout bock on Ef It was turned 
off by 1 1S 3 1 * 

2.3 altmode“S1 ash 1 $/' Is the sane as slash except that the left 

15 bits are addressed instead of the right 16 bits. 

3. ) open bracket 1 l 1 Is the same as slash but types out the 
contents of the register a$ a constant regardless of the current type- 
out mode. 

4. J altmode open-bracket 1 $ 1 1 Es like *E 1 except the left 16 bits 
are used Instead of the right IS hits* 

5.3 close bracket p |' is the same as slash except It causes the 
contents to be typed out symbolically regardless of the currant type-out 
mode * 

E.3 alttnode close-bracket 1 $ t f Is like 1 | ' except it uses the left 

16 bits of the last expression typed for Its address. 

7.3 carriage return 

(a.) DDT closes the currently open location. If one exists. 

{b,3 sets current type-out mode to the permenant mode 

(.e.) Turns contents typeout back on If it was turned off by 

6.3 al tjnode-carr E F^ge return closes any open register and opens the 
last one In * ring buffer 

9,J 1inefeed 

(a.) DDT closes any currently open register 

lb.) opens ,*1 

<c,3 types out its contents 

■--- t-ho laHt location opened by any command 


except linefeed or uparrow* Every Issuance of the linefeed or uparrow 
command causes the location name be Eng opened to replace the remembered 
address Er- the , ring buffer. 

10+] altmode-11nefeed closes any open register and opens the one 
after altmode-return would have opened 

11.3 uparrow 1 \ 1 

{a.) DDT closes any currently open location 

tb. J opens + 

tc. J types out its contents 

Id*3 See the explanation of linefeed above for the special * 
ring. buffer effect of uparrow and linefeed, 

12.3 attraode-uparrow t $l l closes any open register and opens the 
one before al tmode-return would have opehed 

13. } tab £ control-I 3 

■(a.3 DDT closes any currently open register 

(b.) goes to the next line and does the same thing as a slash 
would have caused 

14. } altnoode-tab 1 $|1' same as tab but uses left IB bits of the 
express Eon Instead of right 18 bits 

15. } altmode*aItmode tab T $s 11 T 

ta.3 ThEs command is the same as tab,, except that DDT actually 
does an effective address cal cu 1 at E on of $0, and opens the effective 
address* DDT will only look down twelve levels of Indirect addressing, 

<b.3 Example: Suppose location 3 contains 3 and location E 
contains 7, You type 1 14/ 1 and DDT types r 3C33 f . Mow if you type 
1 S$ M 1 , DDT will go to the next line and type '£/ 7 1 » 


IE.} backslash 

ta.3 like tab except DDT doesn’t change , 

Cb,3 example: You type 1 3/ 1 „ DDT types out ’55' which Is the 
contents of register 3. Mow you type end DPT opens register 55, 

You type linefeed and DHT closes 5 5 and opens register 4 because , was 
still 3. 

17.} altmode backslash fs like i ~ tt except it uses the left IS 

bits of the last expression typed instead of the right 18 bits* 

IS.} altmode altmode exclamation point Is the same as ' 

except that DDT suppresses the typeout of the contents of the location 

■ ■■- 1 ^ * T . DDT will continue suppressing the 


typeout of location contents until you issue either the ' / 1 or carriage 
return cuttunaneL 


F, r SW‘ command 

1.) used to examine all locations in an area of core whose 
cohtents are NOT a certain value (usually lercj In bits masked by the 
contents of SH. 

2*3 The mask may be set by foo$M where "foo" Is the mask* 
Initially, & contents ts -1 (all bits turned on) 

3.) takes up to three prefix arguments: 

(a,) One argument causes DDT to type out the names and contents 
Of all locations In the current job's core image whose contents are not 
equal to the argument in bits masked by the contents of $M* Thus 
causes DDT to type ell non-zero core, if $kl is -1* 

{b * 3 for two arguments, only locations greater than or equal to 
the first argument are typed out. If their contents Is not equal to the 
second argument in the masked bits* 

(e*3 VJsth three arguments, DDT types all locations between the 
first and second arguments Inelusive, whose contents are not edusl to 
the third argument in the masked bits* 

t*3 works for noncont1nuous core images 

5*3 Example: BOARDS,BDARD+77$,C$N wTll cause DDT to type all non¬ 
zero location names and their contents between BOARD and BOARD*77, 
providing the mask Ts all ones. 


G* 1 $W* command, 


1*3 used to examine all locations 
argument In bits masked by the contents 
2.3 takes up to three arguments 
same role as in the' 1 $N' command except 
word to be searched for* DDT types all 
the contents matches the last ar^unen 


whose contents are equal to 
of '$M 1 


wlth the 
that the 
locations 
t In the 


arguments playing 
last argument is 
and their contents 
bits masked by 


an 

the 
the 
i f 
the 


contents of SM 
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3.) Example; Typing 77 700 0 ,, $H followed by JH$T$W will cause a 
type‘out of all locations containing a JFlST Instruction of any type. 

H. * 5 E * command 

1.) used to print out all locations whose effective address Is the 
given argument* If more than one argument Is supplied, the non last 
arguments are used the sane way as In the $ LI and $n commands* 

2 ■ 1 Example: OS*17$*J.OCS-E will cause the type "Out of any 

accumulator and its eohtents whose effective address is LDC* 

3.) When the 1 $E f command Is being used to examine the system* DDT 
actually docs an ’$w p with containing 0,,-].* This Is because It Is 
pointless to do an address Calculation with the system accumulators 
which ore constantly changing. 

I* All of the commands f SN‘, '$U’ ( or T $E P leave the locations 
listed in the * ring buffer, and * Is set to the last location listed. 
Typing any character except ]E^ IE* |V* jU will stop a listing 


premature!y, 


.Xlli Symbol Management in DDT 


A* GDI uses two* words per symbol In Its symbol table. One word 
holds the numerical value for the symbol* The other word holds the 

Sdkl□ Z£ for the name of the symbol* The code bits In the SQUQ2E are used 

to tell DDT what type of a symbol It is* The different types are as 

fo11ows; 

1. ) foil symbol; may bo typed In an expression and EDT will type 
It out during symbolic type-out 

£.1 half-killed symbol; will never be seen in type-out, but may 
be typed in 

3*) killed symbol; no longer available for type-out or type-in 

U * ) program name 

B, Hdlv to define a symbol In DDT with a colon 1 : 1 

1*) Typing sym: defines the full symbol ^sym" equal to , 

2. j exprivsym: defines, the full symbol "sytn tl equal to the 

expression "expr 11 

5*3 sym$: sots the relocatable subprogram name to "sym" 

C, Killing and half-killing symbols with ’SS-K* and 

1*3 symSk half-kills "sym" 

2*3 symS5K completely kills "sym" 

3*3 S$K kilts the entire symbol table 

D* altmode altmode control~C 'S-SEC* 

1*) DDT half-kills the last symbol it typed 

if another full symbol exists vj i t hi the same value, DDT types 


that symbol t 


E* control“V T lY p 

1*3 Takes one prefix argument 

2*3 ODT treats the argument as, an AGdJM pointer to the current 
job 1 ® core and augments the current job’s symbol table with the core 
pointed to* The core being used should Itself bo a symbol table in the 
format described above. 

3*> Example: Suppose location IflO contains the SQUOZE value for 
the symbol DOG* and location 101 contains the value 3, Typing -2,,100|Y 
causes the symbol PDG with and the value 3 to be added to DDT's symbol 
table for the current job. 

F * a 1tmode control-Y 1 S|V" 

1.3 takes prefix argument like control-Y 

2.3 This is like control-Y except the entire symbol table Is 
replaced with the one specified In user core rather than just being 
augmented with It* 

G* a 1 tmode al tr.iode control-Y p 5- $ |. V 1 

1*3 takes one prefix argument which is a location address In user 

core 

2*3 Specified location should contain an AQ&JN pointer pointing to 
some sort of symbol table already existing in the current job's core 

3*3 DDT augments this table with its own symbol table, and 
modifies the specified pointer In the user's core, 

k.J Example: Suppose DST’s symbol table for the current job 
contain r s three symbols* OttE* TWO*, and THREE with values 1* 2* and $ 
respectively. Assume location 6 contain’® the pointer Q*,1C-G + By 

typing &$$iY* you will cause DDT to; put the SQUARE values for the 
symbols DNE* TWO, and THREE In locations 100* 102* and 10A respectively* 
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and put the values 1, Z, and Z in locations 101, ID3 and 105 
respectively. Finally, location D hill be modified to contain the 
pointer -13, ,100 designating that the old list of 0 elements starting at 
location 1QQ 3s now a G element list starting at the same place* 


XI M» Program control with DDT 


A< Starting Execution with altmode-G ’SG 1 

1.) F $G" cauies UE>T to start the current job at the address 

specified by the contents of a location named '$9B 1 ^altmode-9^B)- 

2,1 locSG causes the job to be started at M loe" 

3*) loc$$G is the same as locSC* except that "'loc' 1 is nut En $93, 
making ,r loc ,t the standard starting address. 

S. Breakpoints 

1,> DDT may be made to interrupt programs at arbitrary locations, 
at which point the user may conveniently resume execution, after using 

any DDT commands for debugging h!& program* 

2*) ‘SSE 1 removes alt breakpoints from the current job 
3*} ^nSE-" causes a breakpoint to be Put at the location specified 
by the right half of 11 ^ 1 * If the left half of V 1 Is non-zero, then 
whenever the breakpoint specified by the right half of ,r n“ Is hit, DDT 
types out the contents of the register specified by the left half of 
For instance, typing 2DDt3)?B causes location 200 to be a 
breakpoint. When 200 is hit, DDT will break In the normal way, and type 
out the contents of register 3. 

l, „) When DDT breaks at location "n". It types out r SmB>>n 1 where 
‘■m 11 designates which breakpoint has been hit, and "n" ts the PC* Only 
eight breakpoints may be set. Typing nSmS causes the "nth 11 breakpoint 
to be set at location "n 11 , To remove the f, mth M breakpoint, type Q$m&* 

Location 0 may not be a breakpoint. 

5,) To continue execution after a breakpoint tor many other types 
of interrupts), type $? {al tmode-P) * r>5P will continue "n 11 -! times 
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through that breakpoint before breaking, S$P wT n cause DDT to 
automatically precede every time after that particular breakpohit* 
Typing any character w M 1 stop Tt. 

&.) For every breakpoint, there are four locations within DDT that 

are available to the user, that are useful. They ere named SnB 

{at tmode-n-B ) through $nB+3, where vl n fN Is the breakpoint number, 

la.) tnB holds In the Haht half, the location this breakpoint 
corresponds to. The left holds the location that should be 
automatically examined upon breaking, 

(b,> $nS+l may hold an Instruction typed in by the user. This 
allows for conditional breakpoints. If this instruction Is non-zero, 
then when the user types m$P, DDT will execute the Instruction every 
time It hTts the breakpoint. [f the Instruction causes a skip before 
"m 11 -! times through, DD“ will breaks otherwise. It vjt E T 1 break after 
"m 11 -! passes by the breakpoint, 

(c.) $n&+2 holds the counter “m 41 , Initialized by the user 
typing m$P, 

(d,> $nBO holds the instruction that is [n the user's program 
at the breakpoint, 

C, The MAR interrupt {memory address register} 

1. ) The computer may be set to Interrupt automat leal 1y upon 
reading, writing, or fetching an Instruct!on, from any particular 
location. 

2. } Typing A$nl causes a MAR Interrupt when the condition 
specified by ‘V* Is imposed on location ’’A 11 , Useful values of "n" are; 

(a,> 0i never break 

(h.J li break on an instruction fetch from location "A lf 
(c,) 2t break before writing Into location "a 11 
td.) 3s break on any reference to location ’’A” 

3. ) If Is ommitted, 3 Is assumed unless "A" is also ommltteo 

In which case the HAR Interrupt Is removed If it existed, 

4*J When the MAR Interrupt happens, DDT types 'MAR.1oc>>Inst 4 
where “toe 11 Is the PC and 1,1 that' 1 is the Instruction that caused the 
3 nter rupt, 

5*} The interrupt may be dismissed by $P or IP. 


0. control-P 1 IP 1 

L} This and both continue a program after an Interrupt but IP 
doesn't give the TT¥ hack to the program. 

2-5 ThEs a l Eo^ 5 for starting more than one prog ram at once. 

3.5 If DDT receives an error Interrupt from an Inferior, ft types 
a bet] to signal you that a job needs attention. 

E* control-X 'IX 1 

I*) This comand Interrupts the current job if It was proceeded 
m th 1 i P 1 , 

2, ) DDT types out the PC and 3 ts contents 

F. single instruction execution, altmode-X 1 $X 1 

l.} Typing SnstSX causes DDT to execute the expression H ]nst tp 

Z*) DDT types t^o carrfage-return linefeed pafrs tf the 
Instruction causes a skip, and one pair if It dcesn T t 

3. } The last instruction SXed |s left in location 34 &F the 
current Job* The symbol idol 1arstgn-XJ has the value 34* DDT also 
uses locations 3$ and 36 for special purposes, so It Is not a good idea 
to use an y of those 3 locations for prog ram memory, 

G* The one-proceed feature, control-N l |H t and a 1tmode eontrol-N 

* $ in ■ 

I*J controls causes the current job to procede but with the one- 
proceed Interrupt enabled causing only one Instruction to be executed, 

2.5 When the program is Interrupted, DDT types Moc>>Tnst l where 
lf inst lf is the next instruction to be executed and M loc" fs the P£ 

5.) 'V 1 1 ft causes DDT to let the program execute “V Instructions 
before stopping it and printing the PC and its contents* 
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altmode control-H ’sJN" is the same as f |M f > but the teletype 
Is npt given back to the job* 

H* The .VALUE Instruction 

1*J If the current Job executes a .VALUE Instruction, it Steps and 
Interrupts DDT. 

If the effective address of the .VALUE Is D* DDT types 
1 nnn>> * VALUE 0 f inhere 'nnn 1 is the location of the .VALUE. 

3.) tf the effect Iv-e address of the .VALUE Is non-zero, and the 
contents of ’$9B+I T Caltmode-S-B plus 1) is negative, DDT interprets the 
contents of the effective address of the .VALUE as an ASCII command 
string. DDT roods and executes characters In the effective address and 
consecutive locations until a zero character '10' or □ contrul-C is 
read, 

4„) Example: Suppose you wanted a program to kill itself: put 
the Instruction .VALUE 200 in location 10D. Put the ASCII strips 
T :J(1 LL F In location 200 and the ASCII code for ’’space" left-justified In 
location 201, If DDT executes location 1QQ, the .VALUE will cause DOT 
to execute the command :KJLL« 

5.) The contents of ’S93+1 1 3s Initially -1. 


XIV, Job commands that have no "monitor" command equivalent 


A. altmodc altrnode J 1 $ $ J p 

1, ) may take one SiXFIT argument 

2, ) nane$M causes DDT to try to rename the current job as “name" 

3 , ) 55 j hlth no argument causes DDT to type Information about the 

current jobi 

Ca.) name 
Cb.) Index 

tc.) status (running. Interrupted, Just loaded etc*) 

4 + ) Information printed by 1 $SJ f with no argument I the entry for 
the current job En the list that ’ $£v f mould print, 

EJ* altmoda altmode L 1 $$L* 

1 ,) similar to 1 SL* 

2 *) core Is not zeroed prior to loading 
5 ,) I/O channels are not closed either 

Li * 3 new symbols are appended to the already existing symbol table* 

5.3 allots for loading one binary file "on top of H another 

C„ altmode V ’S¥ f 

1 .) takas arguments like '$l' except the device name may not 
precede the 'S¥ f , but two expressions may be typed as prefix arguments 

2.3 causes the current job's core Image to be saved on the 
specified f M a w E t h symbols* 

3.3 Uith arguments precodEnp Eti 

lu *3 one argument causes only core from that location up to be 

saved 

(b.) With two arguments core between ARG1 and ARG2 is saved 


inclusive 


4*) examples of SVs 

MANi$*MAlN+30S'Y DUMP BIN UT1: will cause 3t locations to 
be saved on miCrot ape 

<b*J $V DSKi SAVE THIS vj M t save tlie entire core image on the 

disk 

5 * J If a f Mo with the specified name exists prior to the time the 
corwmand Is given, it is deleted before the dumping Is done* Thus, If 
FOD 1 arid FOQ 3 both exist, typing [DUMP FOD 5 wEll cause a dump on FOQ 
2, and FOO 1 uvMI be gone. 

D. altmode-altmode-y 1 $$?* is the same as 1 S Y 1 except that the file 
be The dumped on is not deleted prior to dumping. Hence If the above 
example were executed with the image would be saved on FOD 4, and 

nothin# would be deleted. 

E+ control-S with a prefix argument 

1, ) 'IS 1 preceded by a name sets the current job's "snane" to that 

name 

2, ) altmode control-S '5IS' preceded by a name does the same thin# 
as '[S’ but also sets OpT’s "sname 111 to that name* By typing FQQ$|S 
followed by D£K|F, you will causes DDT to type FDD's disk directory. 

3, ) altmode altmode control-S 1 (^ | S 1 does the game thin# as "SIS 1 
but also sets the .master SHAME to the given argument* This makes so you 
can constantly be referencing another user's directory as though ft were 
youf own* Every time a new job Is created, DDT sets the SHAME of that 
job tp the master SNJUtE. 

F* altmode altmode control-X point r $$|y. f 

1*3 causes all inferiors to the running Ct>T to be kitted 

2.) equivalent to repetitive issuances of 5|X* Cwhich kills the 


current job and does an to net another job as the current one) 

3*) The dot H * ,f Is required to Hessen the likelihood of you 
accidently Issuing this command. 


fi, control*! and altmode control-T MT 1 and ’$!T' 

1. ) used to make an entry 3n the translation table 

2 . ) $|T makes a universal entry whereas ]T just makes an entry In 
the current job, 

J.J takes t^o sLOAQ type argument lists as suffix arguments 

(a,) first specified file Is entered as a translation to second 
(b.) An asterisk as part of the first argument list matches 

any file or device name, 

(c,) An asterisk as part of the second argument list stands for 
the same corresponding name In the First list* 

<d,J Only device and file names should be given* System names 
are never translated, 

4,) May be preceded by; 

la,} ’A f meaning atomic entry, no more levels of translation 
*M1 be done. 


fb,J ’1 

trons1 a ted 

1 1 meaning i n pu t 

only. 

onl y 

Input; 

files 

w i 1 1 

be 

Cc*l "0* 
trans1 a ted 

meaning output 

pnl y. 

onl y 

output 

files 

will 

be 


5*1 Ommittlng the prefix letters implies f lQ T 

6*1 Example of an entry In the translation table? $|T SY$ ATStGN 
DSK DDT BIN, 


K* control-U and altmode control-U 
1.1 take arguments like control-T 

2.) used to remove entries from the translation table 


1 „ control “JC 1 i K 1 

1,1 NAME 11C Is equivalent to tNAi-iE, assuming NAME is not a 


"non I tor" 11 command 


DDT Reference Manual page 46 


2*3 I4AMEJ K causes the system program NAME to be loaded into a Job 
called NAME# and execution to bg started 

3*3 More accurately, NAME IK Is equivalent to typing the following: 

(a,) HAME5J name a new job {DDT types 1 J ') 

(b.) TS NAME load the program 

(c.J $SK kill the symbols 
(di) $G begin execution 

4. ) DDT types 1 E 1 to signify creation of a new job* If is not 

typed by DDT, ft means that a Job named NAME already existed, and DDT 
reloads the program into that job and makes It the current job* 

5. J Examples: 

{a*3 :TECQ followed by a space 
fb, 3 MI DAS J It 

6*3 S V $ J K, HACTRHI'K, end POPGfK are s ynonomous to these names 
followd by ’Id' (eg* SV$|J) 

J* altmoda eontroWK T $ J K 1 

1*3 If preceded by a name, does the same thing as 1 J K’ except that 
symbols are loaded also 

2.) If the argument is ommitted, it causes symbols to be loaded 
into the current job from the last file that was JKgd, 

K* altmode U point ^U, 1 

l-> takes no arguments 

2*3 causes all procedures to be flushed and a new top-level DDT to 
be loaded and started 

3*3 you are still logged in, 

4*3 The period lf ." ternui nac Fng the command Is required to lessen 
the possibility of you issuing this comm^pd accidently* 
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l* control-G 

1. y causes OPT to quit whatever It U dofnc ami go beck to 
listening for commands 

2 . ) Only should be used In an emergency {such as an Infinite loop) 
because crucial variables may be left uninitialized 

30 Not to be used to stop type-out., control-s should be used for 
that purpose. 

Sf *^ If typeout *as turned off, ft is turned on again. 


XVi DDT output control commands 


A * eCntrol-B 1 ]R’ 

1,) turns on DDT tineprinter output 
2*} synojacmCKiS to jVJAtlP LPT; 


B* control-^ T fC' causes DDT to type a carriage return and linefeed 


C* control"^ 1 [E 1 closes any ftte that slMLLP -or |B opened 


P. control-L 1 IL 1 clears terminal screen 


E* control-S f |S 1 wFth no argument 
1*5 empties the DDT typeout buffer 
2*5 This is the key to hit when UZ>T Is longwfudflri 


F * control“V 1 JV 1 

1. ) turns typeout on If It was off 

2. J This is the Initial state 


G. control-U *IW 1 

1*3 turns off DDT typeout, but not :l,'ALLP output 
2*3 error messages will still be typed, however 

I, space f 1 

If DDT knows it is outputting to a display terminal. It will pause 
if there is more to type at one time then will fit on the screen, and 
type ' *-MD ItE-- f * At this point Vou nay type a space and DDT will clear 
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\ the screen and continue the output. If you type any character other 
than a space after '--MORE-- 1 ,, DDT will type 'FLUSHED 1 and no more 
output wHl be 
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Xv1« Typing Error Correcting 

A. corn rol _ D * [D ‘ 

1 „) Optionally preceded by altmqdes, tontrol-D causes, everything 
you typed since to the last time DDT did to be deleted 

2.} DPT types T XXX?’ to signify deletion, 

B, rubout 

X.J If a rubcut Is typed In the middle of a syllable, the last 
character typed is echoed and deleted. 

2*) If characters are rubbed out beyond the beginning of the 
corrent syllable# whole syllables are echoed and deleted, 

3*3 ‘"rubbinjj out 11 beyond the first character typed since DDT last 
did causes DDT to type f 7? 1 and no action Is taken. 
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XV I E , Errors reported by DDT 


A, '?U? 1 

1.3 You have typed an undefined symbol 

2.3 The undefined symbol and the operator Immediately after It is 
I snored, the rest of the input string is remembered, and you may type a 
defined symbol to take the place of the undefined one, 

3,J example: Vou type 'A+E*C- r and DDT types '?U? r because Is 

undefined. If you no* type ’D-E= 1 , and D and E are defined, DPT sees 
1 J\+liE*= 1 and acts accordingly, 

B, T 0p? 1 

1.3 You have typed In an undefined operator 

2 . ) DDT Ignores the undefined operator and *alts 

3. ) example: You type "3.0$$-' and DDT types 1 OP? 1 because 'g$- 
1 is not a legal operator. Then you type ’5-1,4$=’ and DDT sees '3*0$- 
1-4$*' and responds with 

C, ’NOS? r 

1, ) You have typed In two expressions not separated by an operator 

2. ) Within an entire string, every time DDT sees this situation 
Cl Poking from left to right), it types f NQS? f and replaces the second 
value with a plus sign 

3.3 example: You type 1 <1><2X3X4>«' and DDT responds with ’NOS? 

• d C>T actually evaluated the string 1 l+3 + = l , The f < 3 >’ and 

'ibJ' were replaced with 1 + f signs. 


D* or '??' 

1. J some thins '5 vjrong 

2 . ) DOT icoorei what It didn't Ilk© 


E* 


’PUR? * 

1. ) You tried to modify 3 location within a pur© page of memory 

2. ) DDT Ignores the attempt. 


F. f PSU? 1 DDT failed at disowning the current job 


G. ’CFT7 ’ DDT couldn't flush the teletype (give It back to the 
current job) 


IL IN? 1 

1+) DDT or ITS did not like the format of the file you requested 
to be 1qJded„ 

£,) The most common cause Is you telling DDT to load a source file 
instead of Its binary code* 


1* 'CKS? 1 checksum error during loading 

J* 'I DC? 1 

1*> J/0 channel error Interrupted DDT 

£.} This message is preceded by the error cod© obtained by 
.STATUS, the channel number, and the PC 

i;, Mut? 1 

D DDT received some random Interrupt 

2.) message Is preceded by Interrupt word nmJ the PC 
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L. 1 COR? ' 

1+J net enough core {probably during a load! 

2*) very rare ness age to get now that swapping exists 

H* 1 NML? 1 "not my loser"; OUT received an unrecognized Inter root 
from an inferior 


N, 


0, 


P* 

a* 


R + 


5* 


'UMF? 1 DDT couldn't flap a mlcrotape 

f ?7? 1 DOT couldn't do a *GETSYS fur SYS$J 

'TMJ? 1 You tried FGQ$J after $ jobs already existed 

* L □ G il N ? 1 You are not logged In end you should be 

'JOE? * There Is no current job 

f ijRF7 1 "barf" *CET$YS for initial symbols failed 


T* 'NO CORE FOk SYMBOLS* 

1.) prog ran. has been successfully loaded, but there wasn't enough 
free core for the symbols 

2*J ThTs Ts a rare message now that we have swapping 

“* JOG ALREADY EXISTS' You typed F0Q§$J and a Job a i ready exists 
with the name FOQ* 
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V, 1 ARG? f You cave ridiculous arguments to 4 command* 

W* WOT INFERIOR? 1 You tried to do $opiietbl n£ to the current 
job that Es Impossible hecause the current job fs not really an Inferior 
procedure to DDT» 
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XVIH. Error messages typed because DDT received an Interrupt from 
1nferi or 

A. Each of these error messages Ts followed by , PO>lnst l 

B* 'ILDPR. 1 niefial instruction 

C* * M P V ** memory protection violation 

p, 'IOC- 1 3/0 channel error. probably an ,(GT was given before the 
channel was .OPEWed. 

E. 'DPT , 1 Display list memory protection violation 

F* * B AOP1 * * bad location UZ 

G* "MAR. f HAft interrupt 

H. ’ 3 LUAD. 1 memory protection violation on reference to an Inferior 


X1 X. Some more”advanced DDT features 


A* DDT fetch feature 

1.) Dften kvh 1 8e debugging seme PDP-1D Assembly cede, you went to 
insert some instructions "beUeen' 1 two others. General 1 y, the wsy this 
is done Is the following: 

teuJ The Instruction after which the insert is desired Is 
replaced with a transfer instruction to the beg Inning of a patch area, 

tb*) The replaced Instruction is out at the beginnli^g of the 
patch area* 

(e.) Then the Insert Is put following that first Instruction* 
(d.) And finally a transfer hack to the Instruction after where 
the insert should be. 

2 * > control-backslash 'I -1 *, ;FATCH, and tPAT cause DDT to start a 
patch* A location must be open when one of these commands Is Issued or 
else DDT types 'T? ' and the command Is Ignored* Assume a location 

named HERE Is open and you type I DDT does the following: If a 

location named PAT or PATCH exists, DDT opens It, types out Tts contents 
(probably 11) and simulates you typing into it the contents of HERE. DDT 
waits ot the end of this Instruction as chough you had just typed It but 
hadn f t closed the register yet* If no symbol PAT or PATCH exists In the 
symbol for the current job, DDT uses location 50 in the current job‘s 
core image, and names It PATCH* 

3*? Assuming you have started a patch as described, you now 
repeatedly type linefeed followed by an InstructTon until you have 
completed the desired insert.. 

4*) Wow, by typing control-closed bracket "I 1 or sEND PAT* DDT 

will end the patch In the following way: 

(a*) first, the location after the last one In which you put 
one of the inserted Instructions is opened and the Instruction ‘JUT-ipA 
ltKEftE+l 1 Is depot!ted. 

lb.) 1 JUT-SPA I,HEPE-*2‘ Is put in the location after the JUHPA 
1,HERE+1'* This allows for ’'skip 11 returns. 


(e-) The contents of HERE is changed to JUWPA l, PATCH tor PAT) 

5.5 Example of making a patchi 

(a.) You type 'HOP+2/' and DOT types ’PUSHJ P,GETNIT " 
tb.) You type 'I - " and DDT types ’PAT/ 0 PuSlId P f GETN I T 1 
(c.) Wow you type fn the patch 

(di) Let’s say you entered the Hast tns true Eton at ‘PAT+2* and 
have just typed a linefeed. DDT types 'PAT+3/ 0 * 

C e- 3 Now you type 1 j *, and DDT types the following: 

'PAT *3/ 0 JUMPA 1, HO P+3 

PAT + V 0 JUMP A I, HO P+4 

HOP+ 2/ PU3HJ P.GETH1T JUMPA $, PAT 

and the patch Is done* 

Cf»3 DDT remembers the last location used as a patch and 

defines or redefines the symbol PATCH to the location after this one* 

So sometime after this example*. If you, again typed ; PATCH, DDT would 
start the new patch at "PAT + S 11 * 

6*5 altmode control-close bracket F s N + finishes a patch like ’|j f 
except shut Immediately preceding the two JUMPAs, DDT puts the contents 
of the location you patched from* 

7*) coot rot-uparrow 'li f or sUNPAT are used to remove a patch* 

Specifically what happens Is DDT replaces the contents of the currently 

open location with the contents of the location addressed by the right 
■naif of the currently open location* For insatnee, suppose location BUG 
cental els JRSp PAT, and PAT contains BLT X, 3 6 41* * if location BUG Ef open 
and you type ' \ , DDT types 6LT 1,3544, and that becomes the new 
contents of BUG. 

B* MulI ip]e-word ASCII and 5IXBIT input 

1*} *$ W and ‘S^n 1 ’ (two altmodes followed by a number, followed 
by a double or single quote) cause DDT to enter ASCII and SIXB1T Input 
respect Ive1y. 

2. ) ASCIF Input ends with an altmode, SEXE IT with any non-SlX&lT 
chqracte r* 

3. ) These two modes are the same as the related commands with only 
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-a single altniode except that when you type more characters than tail fit 
Ip a word (S or & depending on the mode* before termination, DDT does 
the following; 

(a.) types a T $ 1 

(h.J closes the currently opened register, depositlnp the ASCII 
or S1X£ JT for the characters typed so for 

(c.) opens the next register, and types '$$!' followed by the 
appropriate quote followed by the last character you typed on the line 
before, which Is really being deposited as the first character of this 
new line, 

■(d,.} waits for more characters or/and terminator character 

Ju) In ASCII mode, to enter control characters that might normally 
cause undesireable action by DOT , type an uparrow 1 [’ followed by the 
character to b e "control]fid". 

5*) To enter an eltmodc or uparrow tn ASCII Input node, precede it 
with a control-Q (NOT uparrow followed by a Q] 

h *} example of SI KB IT Input: 

s 

Suppose you have opened location 2(10 and you type 

'SSI 1 Ik IS li, AN EXAMPLES 1 , What you w&ti3d see on your console would be 

the foil owing; 

$ Si 1 THI 5 13$ 

201/ 0 $$!■$ AN EKS 
202/ 0 $$1'XAMPLE«$ 

203/ 0 


I. 


XX* S pec 3 a 1 DDT locations. 


Many of the system variables associated with the currant job may be 
examined and modified w I th dot, To examine or modify a variable, all 
you have to do is open a special location with DDT and look at, and 
maybe modify. Its contents * The folio*Tog Is * Ust of special 
locations and a description of the significance of the f r contents, Each 
location name begins kith a period 1 .' t and the period will be assumed 
prefixing each symbol in the list, 

A* UPC contains the program counter { PC) for the current job* 

B* VAL holds the effective adddress of the last .VALUE Instruction 
executed by the current job, 

C* FTY holds the .STATUS bits for the console TTY attached to you. 

D, FLS holds the 11 flush instruction" for the current job. If this 
instruction is 0 or causes a skip when executed and the USTP for the job 
Es 0, the procedure Is runnable. 

E* UNAME holds the name you logged In as stored fn SIXB1T* 

f* JNALSE holds the name of the current job In SIXBtT. 

G* MASK holds the first of two Interrupt words for the current job, 

H, USTP contains the current job f s scop word. A zero' In this 

location Implies the job Is running or hung on Us flush instruction. 

I, PlllQC holds the First interrupt request word for the currant job, 

J* I MTU holds the bits used to Interrupt this procedure’s immediate 

superior, probably HAGTRN* 

k, 

*'• MEMT holds the lowest address that is "out of bounds" for this 
job. 

L* SVAO holds the last system UUO executed. 


M* fPlRQ holds the same as PERflC, hut on deposit the information ts 
EQRed into ft* 

N, APIRQ Is the same as I PI RQ but with the bits ANCAried In* 

0* SWAM holds the current system name, 
p, PICLR holds -1 If interrupts are enabled, 

Q. MARA holds the control bits for the MAR Interrupt* 

R* MARPC contains the PC at the last MAR interrupt. 

S* -UU0H holds the address one after the one where the last UUO 
trapping to the system inejs executed, 

T. (i! ND holds the Index asslcned to this job by the system, 

U* RUNT holds the runtime for this job in ti.0G9 microsecond units* 

V, MSK2 holds the second Interrupt word* 

W, IFPtR contains the second interrupt request word, 

X, AFRC holds the disowned job and processor COT-ID status* 

¥, SV60 contains the saved absolute location 50, 

Z, iiFpl and AlFPf are the second interrupt request word and on 
deposit are iORed and ANOCAMed into, repectively* 

AA* I MAS K. and AMASK are the Interrupt first mask v^ord and on deposit 

are IQ Red and ANDCAMed Trto, respectively, 

RE, IM5K2 and AMSK2 are the second Interrupt mask and on deposit are 
lOfted and ANOCANed Into, respectively, 

CC, JPC holds the PC at the last jump type of instruction, 

PD* QPC contains- the old PC stored after certain Interrupts* 

EE, RTMR holds the runtime Interrupt, or -1 If the Interrupt is not 
enabled* 

PF. 6OH holds the last Instruction executed In the current job that 

trapped to location CO* 

GC5, iQC+n holds the 3/0 channel word and on deposit for channel 1 ri p , 

HH. 103+n holds the ,STATUS bits for I/O channel 'n f . 
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H, Ipp+n holds the contents of the JOPQL ^hlch has four pairs of 


alternating channel and status ^ords. 
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XXI , Cross Reference rnd R x of DDT Format Commands 

A. This index lists every DDT format commend* a brief description of 
Its purpose, and where U* this manual a detailed explanation of the 
command may be found. An uparrow preceding a command character means 
that letter 1$ a control letter* le ’|A" means the character whose ASCII 
value ]e 0131, Uhen no description or cross reference follows a 
character* the character Is not a DDT recognized command, 

E* Ccommsrid characters taking no preceding aitmpdes; 

10 

IA 

J3 :VJALLP to llneprintar, XV*A* 

JC causes DDT tn. type a carrlegereturn and linefeed, XV*E* 

JD causes type-ln deletion* XVl,A* 

|E closes =WALLP output, XV.C, 

|F gives fil e directory listings* l!NJ* 

|G emergency full“quit* only in matters of life or death* XEV+L* 

IH 

J 1 closes the currently open location and opens address location. 

X l *£.T3, 

|J or linefeed closes the current location and opens the next one. 

X1 * E, 9 

IK NAME J K loads the system program NAME and starts it* XIV*]* 
jL clears screens. XV,D t 

|M or carrFaeereturn closes tlie currently open location. XI.E,7 
IN one instruct I on proceed. X3M*C3* 

JO deletes files. 3 I t . L., 


, |P continue execution, but leave TTY with DI>T, Kill,!), 

iq same as 1 I * (uparrowj 
6 * 

ES stops typcout* XV,E., FOQfS sets the SNAME of the current jub 
to F00 X I V * E * 

IT enters Information In the current job's translation table* 

X! V * G * 

|U removes Information fron the current job's translation table* 

XIy,x, 

]V turns on DDT typeout, XV, F* 

|W turns off DDT Cypeout, XV. G* 

IX Interrupts the current job. If It was |Ped* XIM*£* 

JY* used to augment DOT'S symbol table with one from the current 
l i job's core imace. XI I,E* 

|Z Has no affect on D5JT, but interrupts an Inferior that has the 
teletype, and returns the teletype to DDT,. 

$ (alt-mode} used for many DDT command format commands, 

P starts a patch, XlX.A.2. 

|j ends a patch* XIX,A,is, 

II unpatches* XIX,A,7, 

l_ 

< space> field separator, VI,, continues output after DDT types 1 - 
"MO RE" 1 . XV, r, 

E Tnteger divide, VI I*D, 

11 causes ASCII tyneout, X*B.5* 

* exclusive Dr* VI I.F , . 

\ 

% (dollar sfcn) symbol constituent* V,B, 

% symbol const!tuent, V.B. 

5 logical AND* VM.G. 
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i causes SIXE-IT tjfpeom* X * B , Ti * 

{ and } snaps left and right half of infix argument* VI !.H. 

+ Integer multiply* VII.C* 

+ Integer add* VlI, A* 

, field separator, VI * 

- Integer subtract ion, Vll,B* 

* used In numbers* V.A.l.B*, symbol constituent. V.U + , current 
location value. X1,C*1* 

/ causes DDT to open location address specified by right 18 bits 
of last word typed. Xf*£.l. 

<digit$> used to form numbers, V.A* 
t used to define symbols* XU.B. 

} causes "semi -colon’ 1 mode typeout, Initially floating point, 

X.B.6* 


< and > mathematical grouping symbols* VI I t.B* 

= causes numerical type-out. X.B*I, 

? 

Indirect bit, lORed into expression* V.9.2»d. 

<letters> symbol constituent* V*B, 
like V, but types out numerically* Xi.E*^. 

I like |E, but doesn fc t change current location. Xl.E+16, 
like 1 but types out symbolically, Xl*£*5* 

[ causes current location to be closed and previous one to be 
opened* Xl.E.ll. 

_ causes symbolic typout* X,B*,0, 

<rubout> for cEiaraeter or syllable type In deletion* XVI.B. 


C„ Command characters taking one preceding al tmode 


$] 

$ I a 
fib 
SIC 

SJP typetn deletion,, XVI*A. 

S IE 

SIF for file links, HEJ-1* 

SIC 
S IH 

$jl opens address pointed to by left IS bits of last expression 
DDT typed* XUE.U. 

$iJ or altmode linefeed closes open register and opens the one 
after SIM ivovld have opened* XI*E.10* 

$|K load system program and/or Ets symbols* XIV * J * 

111 

SIM or altmode carr3 eg?return doses currently open register and 
opens the last onu in the ■» ring buffer, XI*E.£, 

$|M on$ proceed* but teletype is not given to job* XI1 I,G.4, 

$ 10 
SIP 
f IQ 
SIR 

SIS sets DDT's "smaiM", XI V,E,2, 

$|T enter infomatton En DDT's translation tabic. XIV,G,£* 

$EU remove Information from 001*5 translation table, XIV*K, 

S IV 
SIW 


SIX kill the current job* requires a dot 


ri n 


m. i. 


$JY replaces DDT's symbol table w 11li one from the current job’s 
core* X M*F ■ 

gJZ The J Z will not be seen by DDT * 

$S CaTtmode altmodc) pert of many commands* 

$r 

$J| end a patch. XlX*A*E* 

$f t 
iL 

J<space> argument sepafater, [X*P* 

$.1 floating d j v 1 de * VM + E. 

S' 1 changes current typeout mode to AS G1 f . X, C. 3 * i *, with an infix 
argument allows ASCM string Input* V,D*I F 
i* 

* $$ {altmode do 11ar-s1 go) 

n 

changes current typeout mode to SftUQZE* X . C. 3 * k., i^-i th an 

infix argument^ allows SQUQZE Input* V.D.3. 

$' changes current typeout mode to S1XEIT. X,C,3.j., with infix 
argument, allows SJXBIT string input* V,D*3, 

$( and SJ 

¥* floating multiply, Vlt.E* 

$+ floating add* VJl.E* 

argument separator, IX,D* 

$~ floating subtract. VI I,E* 

$♦ PC of current job* Xl,C.5, 

S/ like but uses left IS bits fpr address to be opened, 

\ \ * E * Z . 

5<digits> The digits will be part of a DpT format connend Infix 


orgument. 


$i for naming relocatable prorams, xll.B*5. 

$; Hke but changes typeout mode to M ssmi-colon” made* x*B,7* 
$< for special: infix grouping. IX*E. 

$* causes floating typeput* X*b.2, 

n$> has value of $Q wl th non-zero fields of ti replacing fie Is in 

$Q* XI.C*4, 

$1 

$Q 

3A changes current typeout mode to absolute addressing* X*C*3*b. 
SB breakpoint type commands. XMl.B* 

SC changes current typeout mode to constants. X*C*3.e* 

SD sets current radix to ten* x*C,4*s, 

SE effective address search* Xl.H* 

SF changes current typeout mode to floating point* X.C.3.1* 
start job execution, XI IE,A* 

$H change current typeout mode to halfword. X * C, 3. f , 

$1 MAR Interrupt Control 1 i ng. XIN,C.2* 

$J job selection, 11l*□ , 

%K half kills symbols. X1I.C,1. 

$L loading binary files* II3.F, 

SM holds the search mask for SU* XI, G.2, 

SN oot-ivord search, XI,P, 

30 changes current radix to octal* X,C,4,b. 

SP continues job execution. If I,E,■ 

has value of last thing fl-DT typed, XI.C*2., ivith Infix 
argument/ has value of nth last thing typed* Xl*C*5* 

changes current typeout mode to relative addressing* X.C.3.C,, 
with infix argument changes current radix to ' nV, X*C*3*d. 

SS changes current typeout mode to synblic. X,C.3,a, 


£nT changes turreftt typeo-ut mode to hytes of size 'n', X*C,3 + g. 

$U for iocs Ins T n-. M1.EU, or for reloading DDT,, requires dot 
V. XIV,k. 

$V 

$VJ word search. XI.G* 

$X single Instruction execution, XIII,F. 

SY dump core, XIV.G* 

I Z 

$1 like *| 1 „ but uses left 13 bftE for address, XI,£.4. 

$"■ Hke $IE, but DDT does not chenge '"point 11 . Xt.E.l/* 

$1 like 'I' but uses left IE bTts for ad res e, KUE.fi* 

$1 closes open register and opens one before $|M would open, 
XI . E. 12 * 

$_ left shift, Vll.U 

$<mbout> The rubout twill delete the altmode, 

D. Commands taking two aitmodes 
J $!0 
St LA 
5$ IB 
5 S | C 

t$|D type in deletion. XV1,A, 

$$1E 

$$(f flaps microtape, HUN, 

$$[G 
$$ lH 

$^ii Does effective address calculation on $Q and opens that 
register, XI .E.15. 


5$ld 


$$|K disowns jobs* M t * T * 

%$ 1L 
3 S- J M 
S $ I N 

s $|0 

?$FP 

$&EQ 

$$|£ sets Piaster "sname"* XlV.E*3. 

$$|T 
S$ IU 
S£ IV 

mw 

%%\X km s el 3 jobs, requires a ’V% XIV.F* 

S$[Y augments a symbol table Sn the current job's core Image with 
DDT’s. XII*G. 

$,$ [Z The | 2 will pc t be seen by DDT. 

Eeltn-iode ettnode altmede) The same as two altnodes* 

$$r 

$$\\ 

Ifll 

$$]_ 

$5?<space> 

SSL oj>ens reg i ster, but suppresses typeout of contents. XL »£.!&. 


SS 11 sets pernenaiit typeout mode £□ ASCII 
orguj-ntint sets permanent ASCN typeLn, XLX+3, 


X.C* 3 . i 


with an Luf 3 x 


sets permanent typeout to SQUIRE* X v C»3,k. 


$ 5 “ sets permanent typeout to 5 I KBIT, 
argument sets permanent S I >1B IT type in, XtX*0 
$$( and S$J 
$S* 

$$ + 

5$, 


$$- 


XiC.3.J,j nith an Infix 


3$* 

5$/ 


S$<d,l g r ts> The digits will be part of an 1 nf E x. argument* 
$$i 


5$; same as but permanent mode Ts changed to M semi-colon" 

“(node. 

5$< special infix grouping* JX*B. 

S5" types out up to three given arguments in the mode they ivere 


typed in* XiB.3* 

S5T 

Sit 

$SA changes permanent typeout mode to absolute addressing* 
X*C.S*b* 

$$u r©moves all breakpoints* XI It.B*2* 

$$C changes permanent typeout mode to constants* X.C.3,e* 

S$D sets permanent radix to ten* X*C*U,a* 


S$E 

S$F seis permanent typeout mode to floating paint* X*C,3*h* 

S5-G starts execution and sets default starting address* XI I t . A * 3, 
3$H sets permanent typeout node to hal f-oords. X*C*3.f* 


$Sd renames jobs anti tells job status, XJV./V, 

$ %K kills e ymbo1s * X I I *C. 

$SL loads file on top of existing core, XlV*B* 

$EM 

$?N 

$50 sets permanent rati]* to octal ♦ X. C. 4 , b. 

$$P Indefinite continue after breakpoint, XI11.B.5* 

$$Q takes Infix argument anti replaces 5Q with $uQ, Xl*C.3» 

$$R changes permanent typeout mode to relative address In** 
X.C,3,t,, with Infix argument sets permanent rad]* to argument, 
X.C.3,d, 

$SS changes permanent typeout mode to symbol Ic, X*C.3*a. 

$$T takes infix argument and sets permanent typeout node to bytes 
of si*e 1 n‘. X,C,3,g, 

$$U logs you out, 1|I,C, 

$$V list jobs. ill* E. 

$$W 

m 

5$X dumps core onto specified file; but doesn't delete existing 
file first. X I V * D. 

5$Z zeros core. X I * A* 

3$E 

S$ I 

SSI 

53_ floating scale, Vll.J, 

5$(rubout> The ruhout ^311 delete the second a 1tmode, 


XX 31* I fidc a of Monitor Commands 


Tlifs index lists most monitor commands a short descr i pt Ion of the 
command^ and a cross reference to the detailed description within the 
manual . 


bug document bus* 11t«V. 

CONT!N continue giving job tty, IV * E. 
DELETE delete f3le . IIP *L. 

DlSDlVW disown current Job* 111 ,T, 

DWP dump from Job. 11 I.H, 

EHDPAT end patch. XlX*A.4* 

ERR loc error status* FM*Y* 

FLAP flap dectape* IIJ.M, 

DAG control receipt of messages* Ill*S* 
GO start Inferior. IV.C* 

GZP alt e t ct1 z, ctl p* IV.D, 

JOB create or select job* IIt.D, 

IClLL kill current job. i \ I . 1 * 

LI UK create 1 ink, I I I*M* 

LISTF 1 1st files* III*J* 

LISTJ 1 ist jobs * I n ,E* 

L I STP list relocatable p rpg ranns * I F I * P, 
LQAO load from follow Inf; file* IM*F. 
IDG IN login as following name, 113*0, 
LOGUUT auto-expunge. III.C* 
i.lAl L add to user's nail file, Ifl.Q* 

PAT the same os ;PATCH* XlX,A*2* 
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:PATCH patch. XIX.A.2, 
iPPUMP pure dump, 1U.H* 
i PFtGr-1 print current program name. I i I ,0, 
i PR] NT print f T le* IM.K, 

iPftUCED precede job, leave tty with ddt * IV*F. 

:5END send message. Ifl*R* 

:SJL the sane as :SYhlL0D, HUG* 
sSLEEP sleep n 30 ' ths of a second. I I i dh 
:SLIST list symbols* IV*H. 

:SSTATU type system status* IM.JU 
iSTART start Inferior,. IV.C. 

:SYMLQD load/ symbols only. lll*G. 

: UNPAT unpatch. XIX.A.7. 
iV turn typeout on. IV.A* 
iVERSIO type version f^s, III.I. 

:VE do a tv and type a carriage return and linefeed* 
:VP do a; :V and then a :CQNTIN. IV.G* 
iWALlP IB to specified fi le* IM *AA. 

: X F I L £ execute file as ddt contends. MUV. 

;? list most ; commands. 111.A* 
i?? list all ; commands, MU A. 

:$ (colon-altmode) used to enter comments, H I , BEU 


IV + B , 


AaLiI* Semple Console Session 


ITS ,558, DDT*$16* 
i USERS : 7* 

WORLDi PLEASE TYPE COHtF AND DELETE ANYFILE5 
YOU PUT THERE AND KNOW NEEDN'T EE SAVED* — HUR 

UPDATED .INFO »; LI5PJO NOTE — RfE($/5/TU* 

(PRINT B£Kt,lNFO,*USP30 NOTE 

CHANGES TO LISP !-Oi 

contents* 

FILES. AND HOW TO OPEN THEM 
SELECTION FORIttPUT 
ENABLING FORTS 

tB DEVICE NOT AVAILABLE 
10ISi, LPT7 tJOB DEKOILOGIN? DEM0SU 

HUR09/l0/7i I5t50t£8 SAMPLE MAIL FOR DEMONSTRATION* 

(TECO I 
TECO ,£05 

E^TPLtfDSXj *INFO * (LISPIO NOTES* 

PLDEMOf 
FILE NOT FOUND 

Ei-DSKt*INFO.|USPlD NOTESTPLf£1 
TZ 

2230> *10T 1,16 DEM0JJJ1 

(LOAD TICTAC BIN 
NON-EXISTENT USERNAME 
1G5A5, DSX7 tLOAD KllRj 

SO 

NEED RELP7N 
YOUR MOVE? Tl 

GETMOU+U .IOTA $$J DEMOJ P £7 
SSV 

TECO P 50 
* DEMOJ P 27 

iSENO PRINT StAVROS, WHAT DAY ARE YOU 
QUITTING WORK TO GO BACK TO 
SCHOOL* 


ft 


ETESSAGE from print hactrn 
!5t54tW TODAY 

SJ TECOSJ 
SrX, DEftOJiJ 
i B=?U?B«-7U7$S*I t Bl 
Bs| 05 $C$Dj69, 

B = 105 BISK B=?U? 

! MF 
AFT 

FREE FILES li FREE BLOCHS I£0 
> PRIME &HJMBERE 


LATEST 

MANUAL 

152 

CHECHE 

1 

2 

CHECKR2 

7 

DDTMEW 

32 

59 

ERIC 

WINNER 

3 

TJCTM 

BIN 

12 

TJCTAC 

> 

£3 

/L 


15 

REEF 

TECt> 

Ed 

iFLAP 1 



tlistj 




* DEMOJ P 27 


J 


) 


1 


> 


i 


PRICDNS»OQBYT,tfSN 
PRICOW+l/ SETQM CBQVE 

FRICON+2/ SETZB F00 t F002 

PRICGN+5/ NRRZ PT^LENGTH 

PRICQH+4/ BOV NS FT 


PRlCGfH-5/ mzs PT 
HOP/ MOVE ROV,fl1L3ST(PT> 
HOP+J/ SKIPE BOARD 
HOP+2/ JRST ISZC 
HOP+3/ MOVE1 PLANE, PLANE 

HOP+4/ IAUL1 PLAffE,SfROW) 

HQP+5/ MOVE PRR,3£55 
HOP +0/ LDB LI PR ,PHR 
HDP+7/ rcOVNSLlPR 
HOP+10/ HRL2S LIPS 
OOBY/ SET7K P'OO 


PRICONSB iCONTIN 
> 11U MY MOVE* I MOVE TO 332, 


YOUR MOVE 7 tZ 


GETMOU+n .lot 0 SIB/ PRISON 
$P 

222, AYMOVEi 
JLB^PHICOW+E t|( 


$a+i 
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PRlCOtt+2**SEnB F0D f F002 tN 

FRICOfH-3»HRRZFT |LENGTH LEN-GTHS2I 
IP 

I MOVE TO 333* 

TOUR MOVE? 334* MY MOVEi 

MAft,ONWARD-M>*MOVEM A f LENGTH Si 
tCO NT IN 

SIB*>PRICO»tI ONWARD / PRYNT 3247 

DNWARD+l / MOVSI A t «t00 

'I ONWARD+2/ MDUEM A t MLIST(AJ tS 

PAT/ $ NOVEM A ,ML 1ST (A > 

PAT+I/ 0 AOS f00£t) 

PAT+2/ 0 JUMPA A,ONWARO+3 

PAT+3/ 0 JUMPA A,QNUAftD+4 

i 0NWAR0+2/ MOVEM A f MLI5TEA) JUMPA C.PAT 

$Y DSKtHtfR jPaTED 3DTTT 

l SJ DEHOJtJ 

SJ TEMOJSJ 
iJOB RORI 
1 sLOAP ROR 01 H 
FILE NOT FOUND 
laSAt, DSK? :LOAD HURj 
) FILE NOTFOUHB 

10546, DSK? MlDAStKt 
MIDAS *75 

* HURfROR BIN«-HLJR*ROR > 

THE FAMOUS ROR PROBLEM I f 1 
THE FAMOUS ROR PROBLEMII! 

CONSTANTS AREA I N-CLUS IVE 
FROM TO 
1 20607 2964 4 


. I KILL RORU 
SL 

i SQ 

HOW MANY ELEMENTS? 5 

t£ 

NOROT+6) SET2M RECORD tP 
SSV 

* ROR R 4 
DEMOJ IB 27 
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SJ DEtfOJU 
> SfX, RORSJ 
JSJ FOR HA 
tX 

BACKUP+l3> JflST KOROT 

-% iiiK 

tUSTJ 

-> RORSjr 
fX 

172) JRST 161 $fX, 
1S5TATU 
# USERS - 3* 

'> i VERS 10 

IT5-6SB. DDT,31$. 


; j 

J1JI 

100/ 

0 

,QFEH 200 


£00/ 

0 

sr 1TTYSS 


101/ 

0 

.VALUE 

> 

J 0£/ 

0 

HRR1 1,300 

300/ 

0 

strTHis is 


301/ 

0 

sins A D$ 


302/ 

0 

SirDEMONSJ 


303/ 

0 

Sir STRATH 


304/ 

0 

Sir ] ON PHS 

'i 

30S/ 

0 

SirgOGRAMS 


30 S/ 

0 

$SJ - M,S 


S 

103/ 

0 

HRLI 1,440700 

104/ 

0 

ILOB 2,1 


105/ 

0 

*IOT TDJOtX? 

"i 

JUtfPE 2 

1,400 

400/ 

0 

.VALUE 310 


310/ 

0 

tr*eo is 

rs 

311/ 

0 

H-00SS 

401/ 

0 

1 


106/ 

0 

t 

^ > 

105/ 

0 

+ 

"» r 

104/ 

1LD8 2,1 


105/ 

a 

JUNPE 2,400 


106/ 

0 

.101 2 


107/ 

0 

JFST l 03 


iSTART 

1 02 



iPROCED 


IQS/ PTP i I EUR CMIL ROT OPEN 


IOC *1 0fi**,IQT 2 
0£K 

1/ ftps 16,300 
2/ 124 

SX/ JRST 103 
3V .BREftK 16,0 

36/ .BREAK I7 t 0 

40/ .1Ot 2 

100/ .DPER 200 

101/ .VALUE 0 

102/ HRRI 1,500 

103/ HRLI 1,440700 

104/ ILDB 2,1 

305/ JUMPE 2,400 

106/ ,IDT £ 

107/ JftSIJfS 

200/ MMflai 

300/ HLLQH 4,151500 m 5 

301/ E0VW 1 1 ,$40300(4 > 

302/ AHDCffl £,@547634(11) 

303/ MPLIM 12,24063002) 

304/ EfiVM 7,@6202400!) 

305/ KLLZfl 7,0751202 0 0> 

506/ ORCHI 7,0 

31 tS 

£3* 200$, 0£N 

200/ £l-ltt@tRWf\£ 

300/ £L"THIS £ 

301/ il w t£ A £ 

302/ $ I "DEHQffJ 

303/ SrSTRATS 

304/ SI^ION P$ 

305/ £1~fiOGRA$ 

306/ £|"tt.t@t@t@$ 

310/ S 3 " bG D 1£ 

311/ ll*00f@t#t@t 

400/ 

£00/ $1“ T@t@?RRT\$ *J1* I TTYS 

US ,/ 646471 it ) *30 100 

TTT T T TT TT T TTTTT TTT TT T TTT T TTTT TT TTTT TT TTTTT TIT TT TTTT TTTTT TTTT TTTI T TTT TTlf 

106> ilOT 2 105/ JUttPE 2,400 + 

104/ ILDB 2, | . O } 1E tCOMIIN 

T 

SIB^>104 1/ ANDCB 16,300 ' SP 

T 

$1B;>O04 1/ AII0CB 16,300 

if* 

105JUMPE 2,400 TN 

106 ^^#ICT £ tM 

T 

137»JRST 103 t# 


]S3»»HRLI L f 440TM 10T701 ?T 104/ I LOB 2,1 1«7/ 

,/ JRST 103 10+1 

,/ JRST 104 IP 

1/ ANDCB 1€,300 3$B IF 

THIS IS A DEMONSTRATION PROGRAM, 

(SO 100 s? 77 
400/ .VALUE 310 

310/ AOSE 3 t @720J42(l1> *Sl"jOD II 
311/ SAIL l@,0 - ||"00t@T&T0S |1"00 | 

-/ GAIL 10,0(41 *$l*0® +ST3S 

:G0 100 

THIS IS A DEMONSTRATION PROGRAM* 

VGO 100 £ 
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